Background: It is a common practice to anesthetize patients before performing a thoracentesis. We postulated that this technique may cause a clinically significant difference in the pH of the pleural fluid. Methods: We compared two methods of determining pleural fluid pH. Fifty patients undergoing diagnostic or therapeutic thoracentesis were enrolled. Two 4-mL aliquots of pleural fluid were anaerobically collected into blood gas syringes containing heparin, one before (group A) and the other after (group B) anesthetizing the patient with 5 mL of 2% mepivacaine. pH was then determined on both samples using an arterial blood gas machine. Agreement analysis was performed overall and in subcategories of pH used to define complicated (< 7.1), borderline (7.1 to 7.3), or uncomplicated (> 7.3) parapneumonic effusions. We analyzed these same data stratified by the volume of pleural fluid in relationship to the size of the hemithorax (< 15% and > 15%).
M
easurement of pleural pH is very useful in the diagnosis and management of parapneumonic and malignant pleural effusions. [1] [2] [3] [4] Adequate anesthesia is used prior to thoracentesis or closed pleural biopsy in order to decrease pain in patients. Occasionally, part of the anesthetic may be injected inside the pleural space, modifying the value of the pleural pH. To our knowledge, no studies have examined whether this practice alters the pH and thus potentially affects management. We prospectively compared the pH of the pleural fluid obtained before and after the use of local anesthesia in 50 consecutive cases.
Materials and Methods
After informed consent was obtained, 50 patients undergoing diagnostic or therapeutic thoracentesis were enrolled. After the chest had been cleansed and draped, two 4-mL aliquots of pleural fluid were anaerobically collected, one before (group A) and the other after (group B) the patient was anesthetized with 5 mL of 2% mepivacaine. Different syringes were used to administer the anesthetic and to obtain the pleural fluid sample. pH was then determined on both samples using an arterial blood gas analyzer (model 995-Hb; AVL Medical Instruments; Roswell, GA). All samples were measured within 10 min of collection, and the before and after samples were collected within 5 min of each other. The pH of mepivacaine was 6.09 (Beckman pHmeter; Beckman Instruments; Madrid, Spain).
The data were analyzed statistically using two-tailed Student's t test of pH values, and correlations were assessed using the Pearson product moment correlation coefficient.
Agreement was assessed using both conventional mathematical formulas 5 and predefined limits of agreement based on clinical relevancy, as previously reported. 6 Agreement between the pH pairs was assessed in function of the volume of pleural fluid with relation to the size of the hemithorax, which was visually assessed on chest radiograph and subjectively recorded as Ͻ 15% or Ͼ 15%.
For parapneumonic effusions, pH values were categorized into three groups (Ͻ 7.1, 7.1 to 7.3, and Ͼ 7.3) that correspond with complicated, potentially complicated, and uncomplicated effusions, respectively. 4 Chest tube drainage is typically recommended for a complicated parapneumonic pleural effusion. 7 Concordance of classification between these subgroups was compared between the pH pairs obtained with either technique.
Results
Fifty patients (38 men and 12 women) from 23 to 84 years old (mean, 62.3 years old) with pleural effusions were included in the study. The general characteristics of the study population are shown in Table 1 .
There was a statistically significant difference in the mean pH values obtained before and after anesthetic administration (group A, 7.32; group B, 7.28; p Ͻ 0.0001); an r value of 0.97 implies that there is a strong correlation between the two measurement techniques (Fig 1) . Agreement analysis of the differences yielded an SD of 0.04. Limits of agreement calculated using the standard statistical formula revealed that the pH value obtained after anesthetizing the patient could be as much as 0.06 pH units lower or 0.1 pH units higher than the pH obtained before administering anesthesia. Using a limit of the difference of 0.1 pH units, we found that the values obtained after the patient was anesthetized exceeded this limit 3 of 50 times (6%).
For parapneumonic effusions, the values obtained in group B wrongly predicted whether the patient required a chest tube in two of four cases (50%), according to Light's criteria. 4 In 11 patients, the pleural effusion occupied Ͻ 15% of the affected hemithorax ( Table 2 ). The SD of the differences in this subgroup was 0.06. The pH value obtained after anesthetic administration ranged from as much as 0.07 pH units lower or 0.17 pH units higher than the pH obtained before anesthetic administration. Using a limit of the difference of 0.1 pH units, we found that the values obtained after the patient was anesthetized exceeded this limit 2 of 11 times (18%). For patients with parapneumonic effusions, the values obtained in group B were not in the same pH subgroup as values obtained in group A 80% of the time. The pH values obtained in group B wrongly predicted whether the patient required a chest tube in two of two cases (100%), according to Light's criteria. 4 
Conclusion
Pleural fluid pH is typically used at the time of the thoracentesis to define the need of a chest tube in cases of parapneumonic pleural effusions. To date, there have been no studies to assess the influence of anesthesia on the values of pleural pH and its influence on the management of patients.
Although the pH of the fluid collected after the patients were anesthetized differed in a statistically significant way, the results of our study suggest that the absolute impact of local anesthesia on pleural fluid pH is not great, nor is the relative change in pH altered in a clinically meaningful way. However, there were clinically significant differences in those patients who had parapneumonic effusions, and this could alter clinical management in 50% of cases. The clinically significant differences were even more important in patients with pleural effusions of Ͻ 15% of the affected hemithorax; in such cases, the pH values after the administration of anesthesia were not predictive of complicated vs uncomplicated parapneumonic effusions in any of the patients.
We postulate that part of the anesthetic solution may enter the pleural cavity. Because the pH of the anesthetic is significantly lower than the pH that is usually found in pleural effusions, there is an acidification of the pleural fluid; this acidification is even higher when the pleural effusion is small.
To conclude, we recommend administering anesthesia before performing thoracentesis except in cases of suspected parapneumonic effusions, especially if they occupy Ͻ 15% of the affected hemithorax.
